Glutamine metabolism in metabolic acidosis.
In chronic metabolic acidosis in the rat, there is increased ammoniagenesis, gluconeogenesis and renal extraction of glutamine with induction of renal phosphate-dependent glutaminase (PDG). Because the stimulus for these changes is not yet clear and also because acute acidosis is the more common clinical problem, the present study deals mainly with the metabolism of glutamine in acute metabolic acidosis. When acute metabolic acidosis is produced in rats by administration of mineral acid or by causing them to swim, thus inducing a severe lactic acidosis, a factor is found in the plasma which stimulates renal glutamine uptake and ammoniagenesis in vivo as well as in vitro. Acute acidosis does not induce synthesis of PDG in the kidney but causes a change in enzyme kinetics. The plasma factor not only enhances glutamine entry into cells, but apparently causes a conformational change in PDG, as shown by an increase in V1.0mM/Vmax. Intestinal metabolism of glutamine is also stimulated in vivo and in vitro by the plasma factor of acute acidosis.